Comparison of the efficiency and safety of non-viral vector-mediated gene transfer into a wide range of human cells.
Non-viral gene transfer into a wide range of human cells was examined in order to clarify the factors that affect the efficiency and safety of non-viral vectors and to optimize the conditions so that high efficiency and low toxicity could be achieved. Six non-viral vectors (Lipofectin, LipofectAMINE PLUS, SuperFect, Effectene, DMRIE-C and DOTAP) were used to transfect a mammalian expression plasmid pCMVbeta into 16 types of human primary cells and cultured cell lines. Transfection efficiency was quantified using a galactosidase assay. Cytotoxic effects were measured by lactate dehydrogenase (LDH) assay and WST-8 assay. In serum-free conditions, LipofectAMINE PLUS, Effectene and SuperFect, on average, transfected DNA more successfully than Lipofectin, DMRIE-C, and DOTAP, although the levels of gene expression with these vectors varied remarkably in different cells. The most effective vector also differed depending on the cell type. Serum was found to inhibit gene transfer and reduce the cytotoxicity of all of these vectors except Effectene. The efficiency and toxicity of the non-viral vectors used depended on the type of vector, the DNA/vector ratio, the type of cell, and the presence of serum. These results provided useful information for the optimization of transfer conditions of these non-viral vectors.